Abstract. 2014 The main purpose of this paper is to evaluate the crystalline field parameters (B, C, Dq, v, v') of the Cr2+(3d4) and Cr4+(3d2) ions in corundum. The lack of experimental data and the failure of calculations based on the conventional crystal model led to an indirect determination. The published optical data for the 3dn ions in the 03B1Al2O3 lattice that is known with sufficient accuracy is discussed. From these results the variation of the parameters is obtained as a function of the electronic charge within the electronic series and the optical parameter values of the Cr4(3d2) and Cr2+(3d4) 
Abstract. 2014 The main purpose of this paper is to evaluate the crystalline field parameters (B, C, Dq, v, v') of the Cr2+(3d4) and Cr4+(3d2) ions in corundum. The lack of experimental data and the failure of calculations based on the conventional crystal model led to an indirect determination. The published optical data for the 3dn ions in the 03B1Al2O3 lattice that is known with sufficient accuracy is discussed. From these results the variation of the parameters is obtained as a function of the electronic charge within the electronic series and the optical parameter values of the Cr4(3d2) and Cr2+(3d4) [1, 2] and APR [3] experiments. Using EPR we have recently made an experimental study of the ground state including the hyperfine structure (isotope 53) and the influence of an applied electric field [4] . The [5] , McClure [6] and discussed by Macfarlane [7] , Rahman and Runciman [8] .
The analysis of these data shows that : the observation and assignment of the two broad bands respectively observed at 25 000 cm-1 and 17 500 cm -1 and the sharp line at 21025 em-l are well established. However the observation of the 8 770 cm-1 absorption line reported by Pryce and Runciman [5] is uncertain, since it was not confirmed by McClure [6] , Sakatsume and Tsujikawa [9] . In the same way the assignment of the 9 748 cm-1 line within the t2g configuration from selection rules in C3, symmetry is not satisfactory. Moreover The fact that the previously reported line at 8 770 cm-' does not belong to the vanadium corundum spectrum has the following consequences :
The 9 748 cm-' line must now be identified with the 3Â -&#x3E; 'T2('Ê) transition.
The Racah parameter C is increased by about 10 % compared to the previous analysis. This allows a better fit of the (3 Â 2 ~ 1 Âl) transition while keeping a good agreement for the (3 Â2 ~T 2( 1 Ê») transition.
Dq, B, v and v' differ slightly from the previous determinations (within the 5 % estimated error), but simultaneously conserve the energy centre of gravity of the 3T2 ~ 3A2 transition and allow a better fit of the t2g eg 3T1(3A2-3E) trigonal splitting. and Mn4+ are isoelectronic with Cr3+ and some of their optical properties in the visible region have been studied and analyzed by Sturge [12] , Geschwind et al. [13] and Crozier [14] . The [12] and Mn4+ [13, 14] [18, 19, 20] .
From a comparison between the additional bands observed in irradiated pure corundum [21] [22, 23] , V3+ and Mn3+ [6] 
